Introduction
Caesarean sections can save maternal, fetal and neonatal lives, but overuse of caesarean sections is a threat to short and long-term maternal and child health. [1] [2] [3] The recent increase in caesarean section rate worldwide has led to global concerns [4] [5] [6] and experts have suggested vaginal birth after caesarean section as an effective way to reduce caesarean section rate. 7, 8 Since both elective repeat caesarean section and vaginal birth after caesarean section is associated with both benefits and risks for pregnant women with a previous caesarean section, [9] [10] [11] academic organizations of obstetrics and gynaecology have reached a consensus on when and how to offer vaginal birth after caesarean section. 12, 13 In China, the caesarean section rate increased from 29% in 2008 to 35% in 2014. 14 A survey of nine Asian countries in 2010 showed that China had the highest caesarean section rate, 15 which prompted the Chinese government to establish several policies to reduce the rate. 14, 16, 17 These policies mostly targeted women without a previous caesarean section. A recent Chinese study reported that the caesarean section rate decreased from 45.3% in 2012 to 41 .1% in 2016, mainly due to reduction in women targeted by the policies. 18 During the one-child policy in China, hospitals were generally reluctant to try vaginal birth in women with a previous caesarean section. Pregnant women and their families also preferred to have a repeat caesarean section. However, the proportion of pregnant women with a previous caesarean section increased rapidly after the relaxation of the one-child policy in November 2013. 18, 19 Hence vaginal birth after caesarean section seemed as an important option to reduce caesarean section rate.
A few studies in China have examined vaginal birth after caesarean section. [20] [21] [22] However, they were conducted in not more than five hospitals and no national representative study has been published. Reports on policy needs and maternal and perinatal outcomes for such delivery are also lacking.
Here, we used data from 438 health facilities across China to assess the current situation of vaginal birth after caesarean section. We compare the maternal and perinatal outcomes between vaginal birth after caesarean section and repeat caesarean section to identify whether vaginal birth after caesarean section can be a safe delivery alternative. We also provide several suggestions for further promotion of vaginal birth after caesarean section in China.
Methods

Data
We obtained individual level data from 1 January 2012 and 31 December 2016 and institutional data for the year 2015 from China's National Maternal Near Miss Surveillance System.
The surveillance system was established in October 2010 and covers 441 health facilities at county level or above from 326 urban districts or rural counties in 30 provinces in China. The
Objective To examine the trends and safety of vaginal birth after caesarean section around the period of the one-child policy relaxation in China. Methods We used data from China's National Maternal Near Miss Surveillance System between 2012 and 2016. To examine trends in vaginal birth after caesarean section, we used Poisson regression with a robust variance estimator. We also assessed the association between vaginal birth after caesarean section and maternal and perinatal outcomes. Findings We analysed 871 636 deliveries by women with a previous caesarean section. Both in 2012 and 2016, the rate of vaginal birth after caesarean section was 9.8%. After adjusting for institutional, sociodemographic and obstetric characteristics, the rate increased by 14% between 2012 and 2016 (adjusted relative risk, aRR: 1.14; 95% confidence interval, CI: 1.07-1.21). Compared to women with a repeat caesarean section, women with a vaginal birth after caesarean section experienced lower incidence of uterine rupture (aRR: 0.26, 95% CI: 0.16-0.42), blood transfusion (aRR: 0.68, 95% CI: 0.53-0.87) and admission to the intensive care unit (aRR: 0.36, 95% CI: 0.25-0.52), but higher incidence of intrapartum stillbirths, (aRR: 7.20, 95% CI: 6.09-8.51), newborns with a 5-minute Apgar score less than 7 (aRR: 1.75, 95% CI: 1.54-1.99) and neonatal death before discharge (aRR: 1.90, 95% CI: 1.61-2.24). Conclusion Promotion of vaginal birth after caesarean section could increase the rate even further in China. To ensure the safety of mothers and their newborns, national policies and guidelines on vaginal birth after caesarean section are needed.
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system enumerates all maternal deaths and near misses, that is, women who nearly died from a severe complication of pregnancy or delivery, using the same approach suggested in the World Health Organization's (WHO) global survey on maternal and perinatal health. 15 The system oversample large hospitals in urban districts, because some urban districts and rural counties do not have hospitals with the required number of births, that is, more than 1000 deliveries per year. Sampling strategy, data collection and reporting processes and quality control method of surveillance system have been detailed elsewhere. 18, 23 We obtained deidentified data.
The system collected data on each health facility in 2015, including the location of the facility (east, central or west China and urban or rural location), the health facility level (levels 1 to 3, based on the number of beds, categories of clinical departments, numbers of medical personnel, type and quantity of equipment and hospital funding, where level-1 consist of the smallest hospitals and level-3 the largest) 24 and the number of obstetricians. We excluded three health facilities that did not report any data after 2012. We included only singleton pregnant women with at least one previous caesarean section and who delivered at or after 28 completed weeks of gestation or with a newborn's birth weight of at least 1000 g.
We classified maternal age and the number of antenatal care visits into five groups and used common definitions for marital status and education as detailed elsewhere. 18, 23 For the institutional data, we calculated the number of obstetricians per 1000 births using the number of births reported in the surveillance system in 2015. We extracted the day of the week from the date of delivery.
Statistical analysis
As a result of the oversampling of large urban hospitals, we were unable to access data on the distribution of deliveries per hospital in each region and urban or rural area. Therefore, we report the rates of vaginal birth after caesarean section by weighting for the sampling distribution of the population according to the 2010 census of China. The method is detailed elsewhere. 18, 23 We used χ 2 test to assess the trends in vaginal birth after caesarean section by maternal age, number of previous caesarean sections and hospital level. We also calculated the trends in the weighted rates of vaginal birth after caesarean section in each subgroup.
To examine the association between year and the rate of vaginal birth after caesarean section, we used Poisson regression with a robust variance estimator, since we were analysing rare events and the we had binomial data on individuals. 25 We used STATA version 15.0 (StataCorp. Lp, College Station, United States of America) for our analyses. 26 For assessing trends for all births and for the groups: maternal age, number of previous caesarean sections and hospital level, we calculated the crude relative risk (cRR) and 95% confidence intervals (CI) by weighting the sampling distribution of the population and clustering of births within hospitals. We also calculated the adjusted RR (aRR) and 95% CI by further adjusting for institutional factors (region, hospital level, number of obstetricians per 1000 births, day of the week), individual sociodemographic characteristics (number of antenatal care visits, education, marital status, maternal age) and clinical factors that may be associated with vaginal birth after caesarean section (number of previous caesarean sections, gestational age and newborn's birth weight). We investigated both multicollinearity and model goodness-of-fit to identify the most robust and stable model. We used a likelihood ratio test to obtain the P-value for the interaction among the variables by comparing models with and without interaction variables.
Lastly, we compared the proportions of maternal and neonatal outcomes between vaginal birth after caesarean section and repeat caesarean section. We calculated the cRR and aRR for the following maternal outcomes: uterine rupture, blood transfusion, hysterectomy, intensive care unit admission and mortality before discharge; and perinatal outcomes: intrapartum stillbirths, 5-minute Apgar score lower than 7 and neonatal deaths before discharge. We restricted the sample to births without antepartum stillbirths for intrapartum stillbirths; to live births for 5-minute Apgar score lower than 7; and neonatal deaths before discharge. We defined uterine rupture as uterine or lower uterine dehiscence in late pregnancy or during childbirth, including complete and incomplete rupture.
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Results
Between 2012 and 2016, 871 636 singleton births from 438 hospitals met the inclusion criteria. Of these, 82 778 women had a vaginal birth, giving a weighted rate for vaginal birth after caesarean section of 9.6%. The weighted rates of vaginal birth were stable over the study period; the rates were 9.8% in both 2012 and in 2016 ( Table 2 ). However, the weighted rate of vaginal birth after caesarean section only increased for women with one previous caesarean section, from 9.7% in 2012 to 9.9% in 2016. In 2012 and 2013, the weighted rates of vaginal birth were higher in women with at least two previous caesarean sections than women with one previous section ( Table 1 ). The proportion of women who delivered in level-3 hospitals increased from 34.9% (42 465/121 692) to 42.3% (106 313/251 069; Table 2 ) and was consistent with an increase in the weighted vaginal birth rate, from 7.9% in 2012 to 9.1% in 2016.
There was no change in the crude rates of vaginal birth after caesarean section between 2012 and 2016 (cRR: 1.00; 95% CI: 0.93-1.07). However, after adjusting for confounding factors, the vaginal birth rate increased by 14% (aRR: 1.14; 95% CI: 1.07-1.21; Table 3 ). We found increasing trends for women older than 20 years, for women with one previous caesarean section and in level-3 hospitals. The rate decreased in women with two or more previous caesarean sections.
After adjusting for confounding factors, we found that women with a vaginal birth after caesarean section had lower incidence of uterine rupture (aRR: 0.26; 95% CI: 0.16-0.42), blood transfusion (aRR: 0.68; 95% CI: 0.53-0.87) and fewer admissions to the intensive care
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Discussion
Our study shows that the adjusted rate of vaginal birth after caesarean section rate increased during the relaxation of the one-child policy. We found increasing trends for women older than 20 years, for women with one previous caesarean section and in level-3 hospitals. Compared to the group with a repeat caesarean section, the group with a vaginal birth after caesarean section had lower incidence of maternal adverse outcome, but higher incidence of perinatal adverse outcome. In total 26661 (3.1%) records were missing information about maternal age. Notes: We obtained data from 438 hospitals. We included only singleton pregnant women with at least one previous caesarean section and delivered at or after 28 completed weeks of gestation or with a newborn's birth weight of at least 1000 g. Level-1 hospitals are the smallest hospitals, while level-3 hospitals are the largest. Inconsistencies arise in some values due to rounding.
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Yi Mu et al. Table 4 . 18 This could be explained by the large number of women with a previous caesarean section and the increase in number of women wanting to have a second child. The National Bureau of Statistics of China reported that in 2017, 51.2% (8 830 000/17 230 000) of births were a birth of a second child. 28 This data suggests that the repeat caesarean section rate will increase in China, if no measures are taken. Studies from several countries have shown that vaginal birth after caesarean section is an effective measure for reducing repeat caesarean section rates. 7, 13, [29] [30] [31] [32] [33] Despite the debate in China whether to support vaginal birth after caesarean section as a measure to reduce the caesarean section rate, 34, 35 hospitals at all levels have encouraged trial of labour after caesarean section since 2010. This promotion has been done to achieve reduction in the caesarean section rate and to meet the demand from pregnant women with a prior caesarean section wanting a vaginal birth. In recent years, hospitals with advanced medical equipment and obstetric skills have increased the number of vaginal births after caesarean section [Liang J, et al., National Office for Maternal and Child Health Surveillance of China, unpublished data, 25 June 2018], which is consistent with our findings of an increased rate in level-3 hospitals.
The results from our large nationally representative study make it possible to compare the Chinese trends with other countries. Compared with Canada and the United States of America, which have had rates of 33.4% and 28.3%, respectively, 30,31 the rate in China seems to have a potential to further increase. However, women in China with a previous caesarean section still have limited choices for a preferred method of delivery. For example, the cost of caesarean section is twice as high as the cost of vaginal deliveries, 18 regardless of the previous delivery mode. Furthermore, obstetricians both have to bear the risk of being sued as the result of an adverse outcome and bear the loss of income. Hence, obstetricians may be reluctant to implement vaginal birth after caesarean section in their wards.
Although vaginal birth after caesarean section contributed to reducing repeat caesarean section rate in many countries, several problems have been reported with such delivery mode. For example, increasing risk of uterine rupture, operative injury, fetal or neonatal death and providers' fear of liability. [36] [37] [38] Subsequently, the vaginal birth after caesarean section rate has decreased in many countries. 32, 33, 39 In our study, we found a higher incidence of perinatal adverse outcomes in the group of women with vaginal birth after caesarean section than for the group with repeat caesarean section, which is in contrast to other studies. 8, 40, 41 This could be explained by the lack of guidelines in China before 2016, which may have led to inadequate screening of suitable women and their fetuses for vaginal birth after caesarean section in some hospitals. This lack of guidance might also explain why the proportion of women with two or more previous caesarean sections undergoing vaginal birth was nearly 5%. Furthermore, up to the end of 2015, the proportion for this group was higher than for women with one previous caesarean section. In August 2016, the Chinese Society of Obstetrics and Gynaecology issued an expert consensus on indications and contraindications of trial of labour after caesarean section, prenatal health education on pregnancy after caesarean section, and clinical guidance on implementing vaginal birth after caesarean section. 42 The lower rate of vaginal birth after caesarean section in China, compared with other countries and higher incidence of perinatal adverse outcome, suggest that the current Chinese health system may not be equipped to provide delivery options for pregnant women with a previous caesarean section. However, vaginal birth after caesarean section is beneficial for the rational use of constrained medical resources and for the reduction of secondary trauma for women with a previous caesarean section. Therefore, promoting vaginal birth after caesarean section in China and ensuring the safety of mothers and newborns is needed. We have the following suggestions for promoting this delivery mode.
First, policies need to be established and implemented at the national level. The health administration department could recommend: (i) hospitals that carry out vaginal birth after caesarean section, establish a dedicated delivery room for trial of labour after caesarean section, where emergency caesarean section is possible; (ii) that a curriculum for vaginal birth after caesarean section is added to the midwifery training; (iii) hospitals to revise the fee for vaginal birth after caesarean section and increase the income of obstetricians who implement this form of delivery; and (iv) introduction of public health education on vaginal birth after caesarean section.
Second, the clinical guidelines for vaginal birth after caesarean section could be improved. The expert consensus issued in 2016 42 was written only by obstetrics experts and lacked the involvement of perinatal experts, especially neonatal experts. Therefore, the consensus has less guidance on how to deal with perinatal adverse outcomes from vaginal birth after caesarean section. Furthermore, an article recently pointed out that the evidence used by the expert consensus was insufficient and the quality of the consensus was doubtful, due to lack of a formal approach. 43 Therefore, the expert consensus needs to be revised and the obstetrics and neonatal academic associations should jointly issue formal clinical guidelines. We suggest that the revised guidelines should include: (i) labour standard for stage of labour specifically for trial of labour after caesarean section, since the new definition of stage of labour introduced in China are not suitable for trial of labour after caesarean section; 44 and (ii) involve neonatologists in the process of trial of labour after caesarean section, to ensure the timely treatment for perinatal adverse outcome.
Our study has several limitations. First, as the surveillance system oversampled large hospitals located in urban areas and we only weighted the data for the population distribution in each region according to the 2010 census. Whether this kind of weighting method could solve the oversampling issue is unknown. Second, we could not obtain the number of women undergoing trial of labour after caesarean section or elective repeat caesarean section. Therefore, there might be a bias in the comparison of outcomes between vaginal birth after caesarean sections and repeat caesarean Vaginal birth after caesarean section, China Yi Mu et al.
sections. For example, a woman having a uterine rupture during trial of labour after caesarean section will receive an urgent caesarean section and the delivery will be classified as a repeat caesarean section. Two Chinese studies reported that the success rate of trial of labour after caesarean section was about 70% and that nearly 10% of the failure was due to uterine rupture during the trial of labour. 22, 45 Thus, we hypothesize that the incidence of uterine rupture might be higher in trial of labour after caesarean section than vaginal birth after caesarean section, and the incidence of uterine rupture might be lower for women with an elective repeat caesarean section than women with a repeat caesarean section. Inconsistencies exist in the reported association between maternal outcome and mode of delivery when comparing trial of labour or vaginal birth after caesarean section to (elective) repeat caesarean section.
8,11,46-48 Furthermore, systematic reviews have not identified any published randomized controlled trials, 9,49 indicating a lack of robust evidence to confirm the benefits and harms of both repeat caesarean sections and trial of labour or vaginal birth after caesarean section.
In conclusion, the change in fertility policy offers an opportunity to promote vaginal birth after caesarean section in China. The increase of vaginal birth after caesarean section could contribute to the continued decline of the caesarean section rate in the country. Therefore, after the implementation of the two-child policy in October 2016, new policies and clinical supports are needed to provide a functioning environment for implementing vaginal birth after caesarean section. Policies for this form of delivery should not completely copy the past policies for reducing the caesarean section rate in China, such as setting a target rate, because of the risks associated with vaginal birth after caesarean section. Furthermore, good communication between the health-care provider and the woman is important when choosing the mode of delivery and that they take into consideration both the maternal and fetal conditions to ensure the mother's and the fetus' safety. These suggested actions will change the current choice of the mode of delivery for women with more than one pregnancy in China. ■ (grant number 11-065), World Health Organization (Grant Number: CHN-12-MCN-004888), United Nations Children's Fund and the National "Twelfth Objetivo Examinar las tendencias y la seguridad del parto vaginal después de una cesárea durante el periodo de relajación de la política de un solo hijo en China. Métodos Se usaron datos del Sistema Nacional de Vigilancia de Casi Accidentes Maternos de China (National Maternal Near Miss Surveillance System) de 2012 a 2016. Para examinar las tendencias del parto vaginal después de una cesárea, se utilizó la regresión de Poisson con un estimador de varianza robusto. También se evaluó la asociación entre el parto vaginal después de una cesárea y los resultados maternos y perinatales. Resultados Se analizaron 871 636 partos de mujeres que ya habían pasado por una cesárea. Tanto en 2012 como en 2016, la tasa de partos vaginales después de una cesárea fue del 9,8%. Después de ajustar las características institucionales, sociodemográficas y obstétricas, la tasa 
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